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THE MEASUBE OF A SINGEB 1 
The historian of the future will prob- 
ably characterize the period upon which we 
are now entering in psychology as the 
period of the rise of the applied psycho- 
logical sciences. It may, therefore, be meet 
and proper to take some fundamental con- 
cept of applied psychology as topic for this 
annual address. I select for this purpose 
the role of mental measurement — the 
possibility, the scope and the meaning of 
mental measurements as the foundation of 
applied mental sciences. 

In order to illustrate the scope and sig- 
nificance of mental measurement in a con- 
crete and specific instance, I shall make 
bold to present a psychological outline of 
the measurement of an individual as a 
singer. Let us make the assumption that 
this individual is a girl, fifteen years of 
age, who has had musical training and 
now desires the best obtainable advice from 
a consulting psychologist in music in regard 
to her future prospects as a singer. 

Musical power is generally admitted to 
embrace certain well-recognized and fairly 
concrete capacities. In our commonplace 
judgment about ourselves and others we 
say: "I have no ear for music." "I can 
not tell a chord from a discord." "I can 
not keep time." "I have no sense of 
rhythm." "I can not tell a two-step from 
a waltz." "I can not remember music." 
"I can not image sounds." "I am not 
moved by music." "I do not enjoy 
music." Or, if speaking of some one who 
has musical ability, we say: "He has a 

1 The annual address before the American Psy- 
chological Association, "Washington, D. C, Decem- 
ber, 1911. 
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deep rich voice." "He never forgets an 
air." "He lives in song." Such judg- 
ments have reference to generally admitted 
specific factors involved in musical capac- 
ity by virtue of a musical organization. 
Corresponding to these judgments of na- 
tive capacity we have judgments about 
musical education, about musical environ- 
ment, about special influences and stimuli 
for the development of musical talent, and 
about technique and success in the rendi- 
tion of music. When judgments of this 
kind are based upon measurements, classi- 
fied, and adequately interpreted, they may 
constitute a measure of the individual as a 
singer. 

Unfortunately, we have not the command 
of an expert in the psychology of music, 
and the field before us is practically un- 
worked. The illustration will, therefore, 
be merely a tentative suggestion to blaze 
the trail a little way. 

The measure of a singer should consist 
of a relatively small number of representa- 
tive measurements upon specific capacities 
and achievements. These measurements 
must be set in a full survey by systematic 
observation and other verified information 
bearing upon the valuation of the individ- 
ual as a singer. 

The classification of the measurements 
must be based upon (1) the attributes of 
sound which constitute the objective aspect 
of music, and (2) upon fundamental and 
essential processes in the singer's apprecia- 
tion and expression of music. 

From the point of view of the objective 
sound, we must take into account pitch 
(with its complexes of timbre and har- 
mony), intensity and duration.- 2 From the 
point of view of mental processes, we may 
group the tests under the heads, sensory, 

2 Localization of the tone is irrelevant and the 
spatial attribute of volume may for the present 
purpose be considered with intensity. 



motor, associational, and affective, each of 
these furnishing natural subdivisions. The 
measurements may thus be arranged in the 
following program, which should also be 
the outline for a systematic description. 

LIST OP MEASUREMENTS ON A SINGER 

I. Sensory. 

A. Pitch. 

1. Discrimination at a', 435 vd. 

2. Survey of register of discrimination. 

3. Tonal range, (a) upper, (6) lower. 

4. Timbre — discrimination. 

5. Consonance and dissonance. 

B. Intensity. 

1. Sensibility. 

2. Discrimination. 

C. Time discrimination for short intervals. 

II. Motor. 

A. Pitch. 

1. Striking a tone. 

2. Varying a tone. 

3. Singing intervals. 

4. Sustaining a tone. 

5. Registers. 

6. Timbre: (a) purity; (&) richness; (c) 

mellowness; (d) clearness; (e) flexibility. 

7. Plasticity: curves of learning. 

B. Intensity. 

1. Natural strength and volume of voice. 

2. Voluntary control. 

C. Time. 

1. Motor ability. 

2. Transition and attack. 

3. Singing in time. 

4. Singing in rhythm. 

III. Associational. 

A. Imagery. 

1. Type. 

2. Role of auditory and motor image. 

B. Memory. 

1. Memory span. 

2. Retention. 

3. Redintegration. 

C. Ideation. 

1. Association type and musical content. 

2. Musical grasp. 

3. Creative imagination. 

4. Plasticity: curves of learning. 

IV. Affective. 

A. Likes and dislikes: character of musical 
appeal. 



February 9, 1912] 



SCIENCE 



203 



1. Pitch, timbre and harmony. 

2. Intensity and volume. 

3. Time and rhythm. 

JB. Reaction to musical effect. 

C. Power of interpretation in singing. 

The object of the sensory measurements 
is to determine to what extent the individ- 
ual is psycho-physically capable of hear- 
ing music. For pitch appreciation, we may 
measure the discrimination, making sure 
that we reach the physiological as opposed 
to the cognitive limit of the perception of 
difference. 8 A rapid survey at about 
twelve selected points within the range of 
pitch from 25 vd. to 2,500 vd. will suffice 
to ascertain if there are any gaps or any 
other peculiarities in the auditory sensibil- 
ity to pitch within the range of tones which 
may be heard as musical. If any peculiar- 
ity is found, it may be surveyed in detail. 
To measure the tonal range of the ear, we 
determine the upper and the lower limit of 
sensibility to tone. The upper limit is, 
however, by far the most variable and im- 
portant as a factor in musical hearing. 
The two ears may differ materially in 
range. 

The perception of timbre may be meas- 
ured by the ability to distinguish a pure 
tone from a series of artificially built-up 
clangs.* The ability to analyze clangs 

3 The cognitive limit is the limit set by lack of 
knowledge or training; the physiological is the 
limit beyond which one can not improve. 

* We suffer great confusion at the present time 
in regard to the use of the term, "quality" of 
tones. Psychologically, pitch is the quality of the 
tone, but in physics, oratory, music, and untech- 
nical language, "quality" is used in the sense of 
timbre, tone-color, or character of the clang. Psy- 
chologically, the word, "timbre," alone should be 
used in this sense. It is timbre which distinguishes 
the tones of different instruments, the tenor from 
the bass when singing the same note, or the vowels 
of our speech. In each of these cases there is only 
a difference in the number of overtones and their 
relative dominance, for the tone is ordinarily a 
clang built up by the combination of a number of 



varies with training, and should only be 
used as a measure of acquired efficiency or 
skill, although the capacity for such skill 
is determined mainly by the natural sen- 
sory capacity for perception of difference 
in timbre. 

While the perception of consonance and 
dissonance depends largely upon training, 
there are fixed limitations in the natural 
sensory capacity which limit the possibility 
for appreciating the agreeableness or dis- 
agreeableness of combinations of tones. 
This ability may be measured by deter- 
mining the ability of the singer in arrang- 
ing a series of pairs of tones in the order of 
their consonance. 

For the attribute of intensity, we should 
have at least two sensory measures: 
(1) the threshold of sensibility to tones in 
each ear; and (2) the discrimination for 
variations in the strength of a familiar, 
relatively pure, musical tone. These meas- 
ures will show the natural capacity of the 
individual for the hearing of faint tones, 
the hearing of intensity accent, and the 
hearing of shadings in the strength and 
volume of tones in musical expression. 
The perception of volume is so intimately 
dependent upon the perception of strength 
of tone, that a separate measure is not 
needed. 

While the perception of time is largely 
associational, we depend ultimately upon 
the sensory capacity for the perception of 
short durations and rhythmic effects. 
Rhythm may be expressed through both 
time and intensity. For a single measure 
of the perception of rhythm as a time ele- 
ment, we may eliminate intensity and meas- 
ure the least perceptible deviation in the 
duration of the recurrent sound, uniform 
in all respects except duration. This, taken 

partials or overtones, each having a pitch of its 
own. Timbre may therefore be regarded as a 
pitch complex. 
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together with the measure of intensity- 
discrimination, should correlate well with 
the measure of the perception of intensity 
in rhythm-accent. 

In the survey of the motor capacity of 
the singer, we naturally follow the same di- 
visions, according to the attributes of tones, 
as in the sensory; namely, pitch, intensity 
and duration of tones. There are four 
fundamental phases of simple pitch sing- 
ing which should be examined separately: 
(1) simple ability to reproduce the pitch 
of a tone heard one second before the sing- 
ing; (2) the ability to make faint shadings 
(sharp and flat) in pitch, (3) the ability to 
sing intervals, and (4) the ability to sus- 
tain a tone, both with reference to periodic 
and progressive changes in pitch. The 
record of the ability to sound the pitch of 
the tone should be taken at c', 256 vd., and 
at points near the upper and the lower 
limits of the musical register of the voice. 
The voluntary control of the pitch of the 
voice, measured in terms of the minimal 
producible, sharp or flat, should all be re- 
corded at the same three points in the reg- 
ister. The measure of ability in singing 
intervals should be taken (a) for two or 
three relatively pure intervals near the 
middle of the register of the voice, (&) for 
the singing of the natural scale, and (c) 
for the singing of the chromatic scale. 
The ability in the sustaining of the pitch 
of a tone for ten seconds may also be meas- 
ured at the three representative levels of 
the register and should be so recorded as 
to show both progressive and periodic 
changes. Progressive changes are tenden- 
cies to gradually sharp or flat: periodic 
changes may be either regular or irregular 
oscillations in pitch, or a general lack of 
control. 

The register of the voice should be 
stated in terms of the characteristic changes 
in timbre which take place near the upper 



and the lower limits. Thus we may de- 
termine the range for agreeable musical 
tones, for tones easily sung, for chest tones 
and for true pitch singing. This series of 
records should be supplemented by a 
systematic description of the progressive 
change in the character of the tone from 
one end of the register to the other. 

Under the head of timbre of the voice, 
the psychological-esthetic effect we seek to 
establish is the degree of beauty of the ob- 
jective tone. "We therefore eliminate sub- 
jective and circumstantial conditions and 
accessory features of the singing which may 
modify the agreeableness and disagreeable- 
ness of the given tone and consider only 
beauty as it is objective in the physical 
tone. This may be measured with consid- 
erable precision in terms of the form of the 
sound wave. From a single, well-chosen, 
graphic record of the voice, we may work 
out the following factors: (a) purity, the 
degree of approach to the smooth sine curve 
in the form of the wave; (6) richness, the 
number of overtones present; (c) mellow- 
ness, the character of the distribution of 
the overtones; (d) clearness, the uniform- 
ity in the form of a series of waves; (e) 
flexibility, the character of the progres- 
sive transition from one wave form to 
another. These purely objective measures 
of the beauty of the tone must be supple- 
mented by systematic observations on the 
agreeableness of the timbre of the voice by 
experts judging separately each of the 
specific qualitative aspects of the voice as 
naturally used in singing. Objective 
record must also be made on the mode of 
tone production, especially characteristics 
of the resonance. 

The plasticity of the individual in a 
given capacity is measured by the rate and 
character of the learning processes in that 
capacity. We now know enough about the 
characteristics of learning curves to be able 
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to determine in a relatively small number 
of trials the character of the prospect that 
an individual may have for acquiring skill 
in any given activity. The plasticity may 
be measured in this way for any of the 
motor processes' of musical training. If 
but a single measure of plasticity is to be 
made, this may well be on the training in 
accuracy of transition from one note to 
another, involving the elements of release 
and attack. 

As regards intensity of tone production, 
we are interested in the natural strength 
and volume of the tone and in the volun- 
tary control of these factors. The strength 
of tone is expressed in terms of amplitude 
of vibration and should be measured in 
representative parts of the register. In so 
far as they differ from strength, carrying 
power and volume may be judged essen- 
tially in terms of the mode of tone produc- 
tion. Voluntary control of the strength of 
tone may also be measured in terms of the 
amplitude of the vibration. The measure- 
ment of voluntary control in the making of 
fine differences in volume, or in the change 
of volume as distinct from intensity of 
tone, is too complicated for our present 
purpose, but systematic observation of this 
in ordinary singing is essential. 

Motor ability may be measured in terms 
of the degree of accuracy in the rapid 
enunciation of a selected list of syllables. 
The form of the attack is also an excellent 
measure of time-efficiency in musical ac- 
tion. But the most important of all time 
measurements is of course the ability to 
sing in accurate time and rhythm. For 
time alone, we test the singing of equal 
durations without accent. For rhythm, in 
the true sense, the singing must be with 
time and intensity variables together as in 
ordinary singing. The measure should be 
made for both simple and complex rhythm. 5 

'In measurements of motor ability, and rhythm 
in actual singing, the dictograph or some similar 



A number of tests may be grouped under 
the general head of association, and these 
may be subdivided somewhat arbitrarily as 
in the outlined list. We should first se- 
cure a quantitative picture of the relative 
vividness of images from the different 
senses. Then the auditory image should be 
tested for fidelity, stability and relevance, 
in such a way as to reflect the role and 
power of auditory imagery in singing. 
The same may also be done for motor 
imagery. 

The most fundamental fact about mem- 
ory is the memory span for musical tones. 
This may be measured in terms of the 
number of tones (taken from a single oc- 
tave, but not forming a known melody) the 
individual can remember for immediate 
reproduction or recognition. The power 
of retention may be measured by determin- 
ing roughly the extent to which the singer 
can recall music heard a day or a week be- 
fore. The power of musical redintegration 
may be tested by observing to what extent 
the individual can recall, in their true 
setting, the fine details of a complex musi- 
cal production. Here the phonograph can 
be used to good advantage. 

Association type may be given as the 
name for the sampling of the mental con- 
tent and the prevailing mode of reaction 
as determined by free association experi- 
ments in what is now called psychoanalysis. 
This will show, for example, whether the 
individual lives in music objectively or if 
the music is to him merely a series of af- 
fective stimuli which arouse a feeling of 
idealized beauty. Most of the relevant 
facts which may be determined objectively 
by such diagnostic association tests may, 
however, be obtained by the expert through 
direct and unaided observation. 

To the musieal mind the sounds group 
themselves in large units, such as themes, 
movements, phrases, etc. The power of 
instrument may be used to excellent advantage. 
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grasp for musical complexes may be meas- 
ured in terms of a graded series of com- 
plexes of musical units, taking in turn the 
various factors of pitch (including timbre 
and harmony) , intensity and time. 

A record of creative imagination may be 
obtained under experimental conditions by 
allowing the singer to improvise a tune for 
a selected stanza. The words of a series of 
stanzas should convey different types of 
emotional value. The ability may then be 
measured in terms of the merit of such a 
composition as preserved in the dictograph. 
Here the greatest freedom should be al- 
lowed the singer for spontaneous expres- 
sion. 

As knowledge of ability in learning 
music is essential, the mode of forming, 
and the natural ability for acquiring, new 
musical associations should be measured 
for one or more phases of vocal training, 
such as the placing of the voice, singing 
the chromatic intervals, or the analysis of 
clangs. If a single representative meas- 
ure were to be made, this might profitably 
be the establishment of the learning curve 
for the singing of the untempered chro- 
matic scale. 

The affective phase of music is never 
isolated from the cognitive and motor ele- 
ments, for both of these always involve 
some feeling. In such measurements as 
those of consonance, association type and 
creative imagination, we deal with facts 
which are quite as relevant to the affective 
as to the cognitive side of consciousness. 
The same principle applies also to some of 
the motor examples. The musical emo- 
tions are conditioned upon the various 
powers of appreciation and expression 
which we have just reviewed. Unless our 
singer has capacity for hearing or express- 
ing a given musical effect, she can not ex- 
perience emotional pleasure over it. The 
sensory, motor and associational measure- 



ments have therefore determined the pres- 
ence or absence of capacity for affective or 
emotional appreciation and expression. 
There are, however, three general surveys 
which are of a positive and fundamental 
nature; namely, musical preferences, reac- 
tion to musical effects and power of inter- 
pretation in singing. 

One affective aspect of the character of 
the musical appreciation may be deter- 
mined by working out the curve of likes 
and dislikes for representative series of 
musical selections. These should be so ar- 
ranged as to represent the main types of 
musical appeal through each of the attri- 
butes of sound. Here the measurement 
may be standardized by having the graded 
selections furnished in a series of the best 
quality of phonograph discs. Three series 
might be used: (1) Pitch, timbre and har- 
mony series; (2) the intensity and volume 
series; and (3) the time or rhythm series. 

The amount and character of reaction 
to different musical effects may be observed 
under experimental conditions when the 
observer is not aware that this is being 
done; thus, a systematic record of such ob- 
servations may be made under the guise of 
repeating the preceding measurement 
(IV., .1,1) in which the observer works by 
the method of impression just outlined. 
The curve for different kinds of mental 
and physical reactions observed may be 
made to parallel and supplement the curves 
for agreeableness and disagreeableness. 

There are two aspects to the power of 
interpretation of music in singing ; namely, 
the appreciation and the expression. 
Since expression involves appreciation, 
measurement on appreciation may be 
omitted. The power of expression may be 
measured by methods now in vogue for the 
measuring of merit. Musical experts may 
be obtained to make comparisons of one 
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specific element after another in singing 
under experimental conditions. 

As a supplement to these measurements, 
there must be other measurements, statis- 
tical data, biographical information, and 
free observations regarding musical train- 
ing, traits of temperament and attitude, 
spontaneous tendencies in the pursuit of 
music, general education and non-musical 
accomplishments, social circumstances and 
physique. 

"With this tentative plan of procedure 
before us as a concrete thing to consider, 
let us ask and answer the following three 
questions : How do these measurements ac- 
quire unity in meaning? Do they consti- 
tute an adequate measure of the singer? 
Of what practical significance can they be? 

With reference to the first of these ques- 
tions, it can readily be seen that a group of 
measurements like this is merely a group 
of samples of measurement. Their unity 
in meaning depends upon the degree to 
which they are adequately representative, 
and are interpreted in true perspective. 
They are meaningful only when compared 
with previously established norms, which 
show the mode and extent of distribution 
for a sufficiently large number of cases, and 
are interpreted in the light of the meaning 
ascribed to each level in the distribution. 
Take, for illustration, discriminative action 
in voluntary control of the pitch of the 
voice in singing. Reference to our norms 
shows, for example, that a record of .9 vd. 
means that this ability is within 3 per cent, 
of the best record for individuals under 
similar conditions, and that those who have 
such control are thoroughly qualified to 
render a high class of music in this respect; 
while a record of 9 vd. falls within 8 per 
cent, of the poorest ability measured, and 
is characteristic of an individual who can 
not sing ; whereas 3 vd. represents the aver- 
age ability of an untrained individual. 



These norms must be worked out with 
much labor and skill in the interest of an 
avowedly applied psychology, and must be 
considered as problems in themselves be- 
fore any measurements can be of service. 
During the last year or two a group of re- 
search men in the Iowa laboratory have 
been engaged in working out eight such 
norms in the psychology of music. After 
extensive preliminary development of 
methods and measuring instruments, they 
have aimed to secure records on two hun- 
dred individuals, constituting a homogene- 
ous group for each norm. These norms 
are : pitch discrimination, vividness of tone 
imagery, span of tone memory, consonance 
and dissonance, rhythmic action, intensity 
discrimination, voluntary control of the 
pitch of the voice, and the singing of inter- 
vals. This is no simple undertaking, and 
so far the work can only be said to be pre- 
liminary. It requires the development of 
technique for each case, and the measure- 
ment must be taken for as many conditions 
as it is desired to vary under control. 

This technique can not be mechanized 
so that every music teacher can handle it. 
Even after means and methods have been 
invented and standardized and norms 
have been established, it requires an ex- 
pert, trained in the technique and skilled 
in the art. This is a field for the consult- 
ing psychologist in music, a person who 
devotes himself to this kind of work pro- 
fessionally. He must not only be able to 
determine the relative rank of a record by 
reference to the normal chart, but he must 
also be able to interpret the meaning of 
this rank in the light of the construction 
which has been placed upon the norm. He 
must be not only a technician, but an 
artist with appreciation for music, full of 
ingenuity, sympathetic and incisive in his 
interpretation. Like the so-called mind 
reader, he must have at his command a 
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large repertory of procedures, and be 
skilled in gathering information from all 
sorts of expected and unexpected sources 
during the experimental control. In this 
art he progressively simplifies procedure, 
divests himself of mechanical contrivances 
wherever possible, and takes the singer 
under more and more natural conditions. 

The expert in mental measurement al- 
ways remembers that the human individual 
is a psycho-physical organism. He must 
have records for the physical as well as 
the mental, and especially for their rela- 
tionships ; and he must interpret each fact, 
physical or mental, as a feature of an or- 
ganism, bearing in mind that there is or- 
ganization in the mental, just as truly as 
in the physical. With a clear grasp, on the 
one hand, of the fundamental attributes of 
objective music, and, on the other hand, of 
the fundamental capacities of the human 
organism for appreciating and rendering 
music, he must select that group of meas- 
urements which will answer his purpose: 
it may be a problem of learning; it may 
be an attempt to trace the nature of a dis- 
covered fault ; it may be the proving-up of 
progress made under a given mode of train- 
ing. Our present schedule of measure- 
ments is merely a sort of relief map for 
first orientation. The unity of the whole, 
or of any section, of such measurements 
lies in the effectiveness with which they 
serve one purpose. 

In this work, systematic observation and 
description is supplemented by the con- 
crete objective measurements. One of the 
main purposes of measurement is to secure 
experimental control of conditions in which 
systematic observation of factors under 
control may be recorded, though not a part 
of the numerical record. 

Instead of neglecting what can be known 
by "common sense," as is often charged, 
the expert starts with this at its best, grad- 



ually culls and sifts his facts in systematic 
observation, and finally clinches a few of 
the representative features in objective 
measurements. The charge that the so- 
called "practical man" knows more 
through direct impression, or common 
sense, than the expert can discover scien- 
tifically is a flagrant expression of igno- 
rance. The effect of the scientific point of 
view is not to belittle the magnitude of 
music or man. But, as the astronomer sees 
more in the starry heavens than does the 
average man on a moonlight stroll, so the 
expert beholds in music and in the human 
individual vastly more than the so-called 
"ordinary man," in this case the mere 
musician, observes; for his vision is closer, 
more detailed, more keenly discriminating, 
recordable, repeatable and more penetra- 
ting. 

In the Gibson girl we see a most realistic 
representation of form, face, hand, heart 
and mind. No stroke by itself has any 
meaning; no feature is really drawn; no 
mental faculty is actually represented in 
the cold, black lines. Yet, of a few rough 
strokes, the master mind has made such an 
ensemble that we have a true picture of 
beauty in the expression of physical and 
mental life. Just so our master of mental 
measurements will bring together facts, 
which in themselves may seem meaningless, 
into an ensemble, which adequately repre- 
sents the individual singer, or some feature 
of her, for our purpose. 

Turning to the second question, as to 
whether such a measure can be said in any 
sense to be adequate, let us take an illustra- 
tion. A man has a richly varied and well- 
cultivated garden. He is an horticulturist 
and cultivates the garden for scientific ob- 
servation, pleasure and table use. Now 
what would constitute an adequate meas- 
ure of that garden? It is possible to de- 
termine to a high degree of accuracy the 
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exact size, form and weight of every living 
plant, the rate of growth of each and every 
leaf, root, flower and fruit, the absorption 
rate for each and every chemical element 
drawn from the soil, the rate of increase 
in tensile strength, the deposit of chloro- 
phyl, the internal structure of each and 
every cell, etc., ad infinitum. The possibil- 
ity of measurement is here practically un- 
limited. An adequate measure is, however, 
not a complete measure, but one which 
answers a purpose. The gardener meas- 
ures the specific thing which he wants to 
know. 

Now, the human psycho-physical organ- 
ism is at least as rich and as varied as a 
well-cultivated garden, if we may make so 
crude a comparison. While mental meas- 
urements are not developed to the same de- 
gree of precision as those of the gardener, 
they are nevertheless possible and may be 
quite as serviceable. The question is not 
how many measures are possible. No sane 
individual would ever undertake to make 
all possible measurements on a singer. 
The question is this : Can we command 
measurements which shall answer our pres- 
ent purpose ? In the present case, do these 
measurements give us an adequate esti- 
mate of the various capacities and qualifi- 
cations of this individual as a singer? 
The list here given is therefore not an at- 
tempt to show how many can be made, but 
to suggest which of those available may 
answer our purpose, and, when taken to- 
gether, prove an adequate measure. 

In the way of mental measurements, we 
can get practically what we want, provided 
we are willing to deal with specific facts. 
Our present list makes a formidable array, 
yet it is limited to those for which I, though 
not an expert in this field, know meth- 
ods and means of measurement, and to 
such as are essential to a reasonably repre- 
sentative survey of the matters to which 



they pertain; and measurements which 
would result if any given point were fol- 
lowed up intensively are not mentioned. 
To the extent that they are representative 
and no essential feature is overlooked, they 
constitute an adequate measure of an in- 
dividual as a singer. 

There is a continual warfare between 
psychology, as a science, and the demands 
in practical life for a single general meas- 
ure for some practical purpose. Much 
work has been done on the naive assump- 
tion that a single measure of a cognitive 
capacity should serve as a general measure 
of intelligence. Space discrimination, re- 
action after choice, the memory span, and 
such specific cognitive measures have been 
used in seeking correlations with some sort 
of generally recognized intelligence, but of 
course in vain. For psychology demands 
that each measurement shall deal with 
something specific and fairly homogeneous, 
and the record pertains only to the factor 
under control. Our gardener's measure of 
the quality of tomatoes may or may not 
represent a quality of his potatoes, peas or 
roses. Each article must be measured by 
itself. So, only when we have collected a 
sufficient number of data to feel that all 
the essential and fundamental traits of in- 
telligence are represented, can we speak of 
an adequate measure of intelligence. The 
same principle applies to the measure of 
musical ability. 

Turning to the third question, as to the 
significance of a measure of a singer, we 
note that, if it is adequate, it places at the 
disposal of those who can profit by it a 
classified invoice of useful facts about this 
singer in such a way that it may be of 
direct value. The advice based upon such 
an invoice should be weighed by the ex- 
pert, the facts should be laid before the 
teacher, and the pupil should realize that 
she has become objectified to herself in 
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such a way that she knows herself with ref- 
erence to her possibilities as a singer better 
than she could possibly have learned in 
any other way. Her future career as a 
singer may be determined by this and like 
knowledge which may be gained from time 
to time. It is doing for her what an invoice 
does for the banker before he makes a 
large investment. If her case is promising 
the record is most stimulating and en- 
couraging. If there is insuperable cause 
for failure, it may in a very true sense save 
life by preventing its wreckage upon the 
stage after long wasted effort. The record 
shows whether she is by nature endowed 
with the mind and body of a natural 
singer, and to what extent for each item; 
and it points out to her the high places and 
the low places in her capacities and possi- 
bilities. It substitutes procedure with 
knowledge, for the haphazard procedure 
which has always been followed in music. 

In giving and taking advice of this sort 
we must, however, not forget the enormous 
resourcefulness of the human will, and the 
possession of latent powers. A one-legged 
man may become a rope dancer, a blind 
man a guide, a man with wretched voice an 
orator. Furthermore, art is possible only 
where there is willingness to overlook 
faults. A singer may be permanently 
lacking in some fundamental capacity and 
yet have such merits in other respects, or 
have such exceptional ability in covering, 
that she may be successful in spite of an 
overt handicap. But even then psychol- 
ogy has warned and explained. 

This invoice also serves to explain ex- 
perience of the past which may not have 
been understood. If the singer has had 
defeat, it will show exactly why. If she 
has been misguided in musical training, it 
may show the nature of the error and its 
results. If the singer is conscious of lack 
in some capacity, the record shows the na- 



ture of this lack and may even suggest a 
remedy, if such there be. Even among 
the best musicians it is rare to find some 
one who does not have some type of diffi- 
culty. Indeed, the difficulties of the singer 
are notoriously great. If psychological 
measurement can lend a hand through the 
laying bare of the condition of the diffi- 
culty and by determining its nature and 
extent, as well as by discovering those who 
may not be aware of their genuine ability, 
it will indeed be in this respect a hand- 
maid of music. 

Another effect of such measurements is 
not only to objectify the elements of music- 
al appreciation and expression in such a 
way as to deepen insight in the expert, the 
teacher and the pupil; but it will also be 
reflected in the science and art of music as 
the scientific conceptions become generally 
known. The measurements will furnish a 
sort of skeleton for the psychology of 
music. 

From the very nature of his art, the 
musician, as a rule, takes the same kind of 
attitude toward his performance as an au- 
thor of high national reputation took to 
the Ouija board, which I had the pleasure 
of observing in action. In a certain sitting 
where the Ouija board was being shown, I 
remarked upon the extraordinary quickness 
of the sitter's eye in reading the spelled 
words. "Eye," he said. "Do you think I 
use my eyes?" "Let us try it. Close 
your eyes and proceed." Just as he 
started, I slid the board an inch to the side, 
and of course the rider did not hit a letter 
correctly. The performer was completely 
astonished. He had engaged in more than 
one hundred and fifty successful sittings, 
and yet he had not become aware of the 
fact that the use of his eyes was essential 
to his success. The message had come to 
him as a communication from without. 
The demand for so-called inspiration in 
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music develops this attitude. The musi- 
cian proceeds with a remarkable uncon- 
sciousness of the elements involved both in 
the appreciating and performing of music. 
Any musician who is invited into the psy- 
chological laboratory where experiments 
in the psychology of music are performed, 
will demonstrate this, which is an entirely 
natural fact and casts no reflection upon 
him. The psychology of music for musi- 
cians has not yet come into existence. Its 
coming depends upon the recognition psy- 
chologists will give to the possibility of 
psychological measurements in music. 
The musician waits for the psychologist to 
blaze the trail. He is a most docile in- 
quirer when opportunity is given. The 
perspective of music, and the perspective 
of the musician, which is gained by the ob- 
jectifying of factors involved, will be pro- 
jected into our common account of music, 
and this will vitalize musical ideas and fur- 
nish the singer a more general insight into 
his capacities and possibilities. 

Such features of the psychology of 
music will form a foundation for musical 
pedagogy. Last year the director of a 
great symphony orchestra brought his in- 
strumental and vocal soloists into the psy- 
chological laboratory and there performed 
a large number of experiments on them. 
Everything proved practically new to these 
musicians and yet they did not tire in point- 
ing out what a great help each and every 
measurement would be in their training 
if they were available. Take one example 
— the measurement of the pitch of an in- 
strumental or vocal tone as seen in direct 
reading on an instrument in the labora- 
tory. Orchestra leaders and soloists con- 
tinually differ in regard to the pitch sung 
or played under given circumstances. The 
director called up the players of the oboe, 
the French horn and the first violin, in 
turn, and the instant each played, the re- 



cording instrument showed, to a small 
fraction of a vibration, how much the tone 
played varied from the true tone, and dis- 
putes of long standing were settled in a 
moment. The conductor then proceeded 
in the same way with his vocal soloists. 
They all saw their faults and fortes pictured 
quantitatively on the instrument, and left 
the laboratory unanimous in the verdict 
that the introduction of such psychological 
measurements into the conservatory would 
be a great step in the advancement of 
musical instruction. 

It is the business of the psychological 
laboratory to develop measuring instru- 
ments and methods, and to standardize 
them because, when the musician employs 
any of these measurements, he is employ- 
ing psychological, and not musical, tech- 
nique. 

Measurements of this sort may be divided 
into four groups according as they repre- 
sent essentially natural capacity, plasticity 
(that is, capacity for learning), acquired 
skill, and knowledge; and, in each and all 
of these phases, the art of music would 
profit by such facts. 

After all, pure psychology will be the 
chief gainer. One can not observe under 
controlled conditions in a field so rich and 
unworked without gathering new facts, cor- 
recting errors, broadening views and deep- 
ening insight into the nature of the mental 
processes involved in music. Applied 
psychology of music is to pure psychology 
of music as engineering is to physics; they 
must go hand in hand. Neither stands 
higher nor lower than the other in the rank 
of merit as a pursuit. And especially at 
the beginning of such an applied science 
as psychology, too high a value can not be 
placed upon the matter of laying solid 
theoretical foundations before we begin to 
work for practical results. 

In conclusion, then, what is the lesson of 
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our illustration? The message I have at- 
tempted to convey may be stated in the fol- 
lowing propositions: 

1. Technical psychology may be so em- 
ployed as to furnish qualitative and quan- 
titative classified knowledge about a 
singer. 

The question as to the nature of mental 
measurement does not enter into this dis- 
cussion. That question has had its day. 
I am using the term measurement in the 
accepted sense in which we use it every 
day in the psychological laboratory, taking 
for granted that there is general agree- 
ment in regard to its nature and its limita- 
tions. The selection has been made on the 
theory that measurements of the kind we 
commonly accept in psychology may be so 
employed as to furnish a serviceable in- 
voice of the natural capacity, plasticity, 
skill and knowledge a particular individ- 
ual may have for doing a particular thing. 

2. This more or less exact knowledge may 
be so gathered as to serve immediate and 
direct practical purposes. We have in- 
sistent demands for applied psychology 
from the various arts, professions and sci- 
ences. Our illustration shows how one 
such demand may possibly be met. The 
effect of such an illustration should be to 
awaken confidence in our method, to 
awaken a wholesome respect for actual 
facts, and to ward off superficial and hasty 
promises of results. 

3. Applied psychology, if such there is 
to be, must be experimental in method and 
spirit. It is the introduction of the prin- 
ciple of measurement that has given us a 
science of pure psychology; and there will 
be no science of applied psychology until 
the same principle is believed in and acted 
upon seriously by those who would make its 
applications. This does not imply a nar- 
row insistence upon experiments every- 
where, but rather a whole-hearted accept- 



ance of the spirit of experimental method. 

4. There is need of consulting psycholo- 
gists, trained in pure psychology and in 
the work to which it is to be applied, who 
shall devote themselves professionally to 
applied psychology. The field of the psy- 
chology of music is promising. 

5. This attitude of modern psychology 
toward the human individual and the art 
of music will lead to a keener and more 
penetrating insight into the nature and the 
conditions of both the individual and his 
art, and this will result in helpful guid- 
ance and a more vital appreciation and re- 
spect for the wondrous possibilities of the 
singer and the song. 

6. "We must not entertain the idea that 
applied psychology is to live merely upon 
the crumbs that fall from the table of pure 
psychology, nor that it can be reduced to a 
set of ready-made rules which may be 
handed down to the uninitiated. Applied 
psychology "must recognize itself, its di- 
versities, its stupendous difficulties, its es- 
sential limitations and withal its promise 
and worth." 6 

Carl B. Seashore 
University of Iowa 



THE AMERICAN SCHOOL HYGIENE 
ASSOCIATION 

The next meeting of the American School 
Hygiene Association is scheduled to occur in 
Boston, March 28, 29 and 30, probably at the 
Harvard Medical School. The following is a 
partial program for the meeting: Demonstra- 
tions of ventilating systems, school nursing, 
medical inspection, out-of-door schools and 
school furnishings in certain public and 
private schools of Boston; reports of com- 
mittees on " Ventilation," and on " Standard- 
ization of School Books " ; papers by Dr. 
Ernest B. Hoag, lecturer on hygiene, Univer- 
sity of California; Willard S. Small, princi- 
pal, Eastern High School, Washington, D. C; 

"Seashore, "The Consulting Psychologist," The 
Popular Science Monthly, March, 1911, p. 290. 



